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 The. pçesent inveïition relates to an improved 
appratlsfor carrYing out a continuous catalytic 
react0n ir the liquid phase. The present 
paatUs hgs .bëC round nseful-in the catalytic 
decarboxylation of rosin, and will be illustra- 
tîe described in c0nnection with this rection 
alth0t!gh, as the description proceeds, it will be 
apparent' that the invention is applicable to.many 
other types of catalytic reactions as well. The 
lre-sent applicatior/isa division of my prior 
plic.ation.Serial NO. 69fl24 filed June 2, 1946, 
n0w Patent No. 2,5I,690, dated August 8, 1950. 
The catalytic decarboxylati0n of rosin has 
hitherto been carried out in boilers or stills of 
aeapity that may be as much as severl tons. 
Such boilers; which may o may .not.be provided 
with s.tirrers; conain-the mass of rosin to be de- 
Crboxylated dnd the catalyst, if one is used. 
VaiouS- ct!ystS ha;e been poposed, including, 
for example, phosphorc acid in proportions 
Which may var,; accordïng to he authority, from 
1'% fo 50%. 
I have discovered that the decarboxylation of 
r.osin may be carried out With advantage by 
feeoEng melted roSin into a liquid mass which 
cbr/tains the catalyst in solution or suspension, 
antt'wtiich isïr/a stte Of Violent agitation. The 
liquid- mass .usúallY, but hot  necessarily, com- 
prises the .decarboxylated oil itself, a part of 
Wtifch'iS circulàted in  ¢losed cïrCulating system 
from which  quántity of decarboxylatedoil cor- 
respondirg to the rosin supplied is contiriuously 
removed 
Thë ctlyst: which grattually becomes adul- 
terted With .acid tars and thereby loses a-part 
of ifs ativity, is likewise c0ntinuously removed 
from the circulting system, regenerated in any 
appr0irite manner, and continuouSly or peri- 
o:dfcallY rëintroduced into the system. In this 
way the activity of the catalyst may be kept ai 
a g0od a'verage level. Since the decarboxylated 
oiL .on thëone hand, and the catalyst and asso- 
i@ted  tarse on the other hand, form separate 
]iLtutd phases, they my .be effectively separated 
]y decantaion. Hence the reaction product, 
after gases and vapors bave been.separated there- 
from, are subjected to continuons decanttion in 
order t0 separte the oil rom the .acid tars 
formel, and both tars and oil may be continu- 
ouslY.removed from ttie system. 
The obeCts .anLladvantages of the .present in- 
.ention may best be understood and appreciated 
bY reference to .the accomPanYing drawings 
.whichshow- appïratis incorP0rating, an illustra- 
tire embodiment .:of the present invention and 
wherein: 

(ci. -s5) .. 
.2 
Figure 1 is a ieneral, diai.ammatiC view othe 
apparatus for carTing out  cozitiziuouscatalytic 
reàCtion; ' and 
Figure2 is a vertical, axial .secti0throgh-.he 
5 decanter o .Figure 1, sh0wing somewha :dia- 
grammatïcal]y the iternal construction of 
danter. 
Referring fist fo Figre 1, th apPara.e;e 
Shown comprises a circatngsystC clùng 
a vertical U-shaped c01umn E,. a »apor separaer 
tank B, a piPeA', a pump A, ahdinjector:c... 
shown, in th. dawing, .Che columnE dischages 
.into the ta B, and quid from .Che .botm of 
tank .B fiows through .pipe A' to«the pp 
 whence itis pPed throh iecor:C .fo 
inlt of olumn E. 
çe ros to be fed o Che reaction :mass.s 
preferably meltéd and preheated to. a .temPera- 
ture whichmay be as high as=250? C..e:prer heated rosin .ig conveyed . 0 the_ .apgafàtus 
through a tube D and is introuced into :the:suc- 
tion end of an.iecto :C. ai a suitable rate, 
1200.kg. perhour..  cir.cula.ting retion.m»ss 
whichconstitutes£he iving uid 0f the iecor 
C, comprises mY. decarbolated oil. contin- 
ing Che catalyst.. h .cataypt .maY, çr example, 
be phosphoric acid .and=my be prese_nt .in-.Che 
reaction .mass to Che extent of about 2% by 
weight. ....: .. 
As previou$1y desc!bed, he pumpA ithdraws 
a liquid mixture .from. the :botom of 
through the.pipe A' .at a.:su!tab!e..rate, ..say 190 
cubic meters per bout, and deivers..it o.the:in- 
jector C. e. inc0mg melted_rosin .from ube 
D s ffused-into.and th0çughy mixe d. h the 
liuid reaction mass. which then pasÇs int 0 ..h e 
column E.. Within the c01umn. E..açe the. baffies 
G which are So a:anged as to keep the...liquid 
mass ping therethrough in a cqtinu0.ns:ee.tae 
of .agitation... The desired agitation, my .be:ef- 
fected in vario ways as, for examplê, bY fo:am- 
inous dis or con:entiona! coumn packings. 
In order to maintain the desired, decarb.ola: 
ton temrature in the .colm E, .which .tem- 
perate, when using :the specific .cata!yst s- 
cl0sed heein, is of he.:0rr. of.250  .. 
column is provided with .an-0i!-ciculai.on jÇcket 
.E'. through which hot .oil can :be circulated. 
l e.coln E scharges inerte VD0ç sepa- 
ra ta B where.li.qd r.eaction pr0uc 
separated, from ges.and vapors which comprise 
decarboxy!ation produc::such as.carbon :di0xidë, 
carbon monoxide, and hyocarbo, and als0 
water var and .pinoHne. The gases and apors 
collect in the dome F of the ta B, and fl0w 
therefrom tough :a depear  
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rator I, both of which are fllled with a suitable 
packing such as Raschig rings. Entrained and 
condensed liquids from dephlegmator H flow 
rectly back into tank B, whereas liquld separated 
in the separator I flows back to tank B through 
pipe R. The gases and vapors leave the appara- 
tUS through pipe S and flow into a condenser and 
a pinoline and acid water separator (not shown). 
The tank B is provided with an oil circulation 
jacket B', by means of which a temperature of 
250 ° C. is maintained therein and the reaction is 
completed within the tank. 
Instead of using an injector such as the injec- 
tor C, it is possible without departing from te 
invention to introduce the feed rosin ahead of the 
pump A in which case the desired agitation is 
effected inside the pump itself. However, the 
injector is preferably used owing to the fact that 
if produces very intimatemixing with a compara- 
tively small expenditure of power. 
Mounted within the separator tank B there is 
continuous decanter J described in more detail 
hereafter which serres to separate the decar- 
boxylated oil from the catalyst and tars. The 
decanter J may bave a volume of say 400 liters 
and makes it possible to remove, through pipe K, 
a decarboxylated oil that is practically free from 
catalyst. The catalyst and tars flow from de- 
canter J downwardly through pipe Q to a 
T.-shaped fltting V where they accumulate. 
The mounting of decanter J within tank B 
offers several advantages. Thus the decanter 
acts as a cote and reduces the effective volume of 
the separator, thereby facilitating heat exchange 
from the heating medium in the jacket B' to 
the liquid in tank B. Also, since the decanter is 
within tank B the decantation is effected in the 
hot ' state and at constant temperature. 
The reference character L designates a pres- 
sure equalizing tube that equalizes the pressure 
between the top of the interior of decanter J and 
the ïnterior of dome F of tank B. Also provided 
within tank B there is a float M which may be 
connected to suitable and well known apparatus 
(hot shown) for regulating the removal of prod- 
ucts from the circulating system. 
The tars and the catalyst to be regenerated 
collect in the dead end of fltting V which thus 
comprises a collecting chamber or sump. Re- 
moral of collected liquid from the fltting V is 
effected through a. relatively small tube N bY 
manipulation of valve N'. The dead end fltting 
V obviates delicate adJustment of the flow rate 
of the removed tars since it enables more or less 
tar and catalyst to be removed from the system 
without tle rate of removal being rigidly pro- 
portional to the output of the decanter. 
Although any type of decanter is suitable for 
use in the present apparatus, the decanter shown 
in Figure 2 presents certain advantages in that 
it provides for decantation in a plurality of rhin 
layers. Referring to Figure 2, the decanter there 
shown comprises an outer cylindrical shell or 
casing 10, an intermediate shell 2 and an inner 
shell 2. The intermediate shell 2 extends up- 
wardly to a point somewhat below the top of the 
decanter, and the inner shell 2. extends down- 
wardly from the top 0f the decanter  a-point 
somewhat above the bottom of the decanter: The 
llquid mixture fo be separated enters the bottom 
Of shell {} through a hole  4, flows upwCdÂy 
tween shells 9 and 2, then-downwardly between 
shell 2 and 2 and into the central chamber of 
thë decanter. :  : 
$upported on the inner wall 2,-there are a series 

4 
of annular baffles 3, 5 and ] between and above 
which are mounted the trays 4, 5 and 5. As indi= 
cated by the arrows in Figure 2, tle liquid flows 
through the hole in each .annular baffie and 
5 around the edge of each tray. The annular baf- 
ries , 5 and  slope downwardly toward their 
peripheries to provide a space in which the llquid 
mixture can accumulate and separate, and te 
shallow trays 4, 5 and 5 likewise provide a quies- 
10 cent area ïor separation of the two liquid phases. 
The trays 4, 5 and 5 are provided respectively 
with the central down pipes 15, 15 and 2@ through 
which the heavier liquid phase may flow down- 
wardly and out through the discharge pipe Q of 
15 the decanter. Similarly, the annular baffies 3, 5 
and  are provided with the peripheral down 
pipes 22, I and 24 respectively, through which 
the heavier liquid phase may flow toward the 
bottom of the decanter and eventually into dis- 
20 charge pipe Q. The space between shells I{} and 
12 also communicates, near the bottom periphery 
of the decanter, with a branch of discharge pipe 
Q to permit the heavier liquid phase fo flow there- 
from into the discharge pipe. 
25 Near the top oI the decanter there is a dis- 
charge pipe K that extends through the side walls 
of the decanter and is provided with an inlet K' 
conIronting the top of the decanter. A pressure 
equalizing conection 26 in the top of the decanter 
3O communicates with the central chamber of the 
decanter and a second pressure equalizing con- 
nection 25 communicates with the space between 
shells I{} and 12. 
As the liquid mixture flows upwardly through 
35 the decanter, separation is effected between tle 
two liquid phases on the baffies 3, 5 and  and the 
trays 4; 6 and 5. The heavier liquid phase con- 
tinuously flows downwardly through clown pipes 
15, 15 and 2[} and 22, I and 24, whereas the lighter 
4o phase continues to rise through the decanter, and 
in separated condition flows out of the decanter 
through pipe K. 
From the foregoing description it is apparent 
that th e present invention provides an unusually 
45 effective apparatus for carrying out catalytic 
reactions in the liquid phase. The oil obtained 
by utiUzing the present apparatus for the decar- 
boxylation of rosin is of a fine color and requlrea 
less earth for refming or isomerizing than the oils 
50 obtained by utilizing other apparatus. 
Although the present apparatus has been de- 
scribed with reference to the decarboxylation of 
rosin, it is manifetly, applicable to other con- 
tinuous liquid phase catalytic reactions. In gen- 
s5 eral, the apparatus of the invention may be used 
in any case where the flnished product and/or 
the exhausted catalyst is separable.from the cir- 
culating mass by decantation, or by.centrifuga- 
tion. 
6O Since many embodiments might be marie of the 
present invention and since many changes might 
be marie in the embodiment disclosed herein, it 
is fo be understood that the foregoing description 
is fo be interpreted as illustrative only and hOt in 
65 a limiting sense. 
I claim: 
1. A combined liquid decanter -and gas sepa- 
rator adapted for use in separating gaseous and 
two-phase liquid materials which comprises a 
7O first outer substantially vertical closed vessel 
having an inlet aperture at-the top and side 
thereof whereby a mixture of gaseous and two 
liquid phases may be conducted into the flrst 
vessel;an ourlet aperture af the top of said 
75 vessel whereby disengaged gas may be coriducted 



from said vessel; an ourlet aperture at the bottom 
of the vessel whereby liquid may be discharged 
from said vessel; a second substantially vertical 
closed vessel within said flrst vessel; the top oï 
said second vessel being below said inlet aper- 
ture; said second vessel having a plurality oï 
side walls spaced alongside .one another and 
thereby defining a path whereby entering liquid 
may fiow flrst upwardly between the outermost 
side wall and that wall adjacent thereto and 
thence successively in generally reverse direc- 
tions to the lower central portion of said second 
vessel; a substantially central inlet aperture in 
the bottom of said second vessel to permit en- 
france of liquid thereto; a plurality of vertically 
spaced trays and baffles within said second vessel 
fo provide a sinuous path for ascending liquid 
and also defining quiescent zones therein; an 
ourlet aperture in the upper portion of said 
second vessel for removing light separated liquid 
both from the first and second vessels and a plu- 
rality of conduits passing from uppermost to 
lowermost trays and baiïles respectively for dis- 
charging into a central ourlet conduit in the bot- 
tom of the second vessel whereby heavier settled 
liquid may be discharged from the second vessel 
to a zone outside the firstvessel. 
2. A combined liquid decanter and gas sepa- 
rator adapted for separating gaseous and two- 
phase liqUid mixtures which comprises a flrst 
outer vessel which is substantially closed and 
vertically positioned; said 9_rstvessel having an 
inlet aperture at the upper side whereby said 
mixture may be introduced into the vessel; an 
inlet aperture at the top of said first vessel 
whereby disengaged gas may escape from said 
vessel; an ourletaperture at the bottom and ap- 
proximately the center of the vessel whereby 
liquid may be discharged from said vessel; a 
second substantially vertical closed vessel within 
said flrst vessel; the top of said second vessel 
being below the inletaperture of the first vessel; 
said second vessel having a substantially cen- 
trally positioned inlet " aperture in the bottm 
thereof for the entrance of liquid to be sepa- 
rated; said second vessel having three adjacent side walls defining a path for said entering 
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liquid whereby the entering liquid flrst flows up- 
wardly between the outermost wa11 and the ad- 
jacent wall and thereupon flows downwardly to 
the central portion of the vessel between the 
5 middle wall and the innermost wall; a plurality 
of vertically spaced rays and baffles within said 
second vessel to provide a sinuous path for as- 
cending liquid and also providing quiescent zones 
on each tray and above each balïïe whereby the 
10 liquid phases may settle in said quiescent zones; 
an ourlet aperture in the upper portion of said 
second vessel which extends through the side 
walls of said vessel and through the side wall of 
the flrst vessel for conducting light liquid mate- 
15 rial to a discharge zone; a plurality of conduits 
passing from tray to tray and from baffle to baffle 
to a central ourlet conduit in the bottom of said 
second vessel whereby heavier liquid phases may 
be discharged to a zone outside the first vessel. 
20 3. A combined liquid decanter and gas sepa- 
rator according to claire 2 wherein said second 
vessel contains at least two trays and at least two 
baffles. 
4. A combined liquid decanter and gas sepa- 
25 rator according to claire 2 with the addition of a 
gas dephlegmator positioned over the gas ourlet 
aperture of the flrst vessel. 
5. A combined liquid decanter and gas sepa- 
rator according to claire 2 with the addition of 
30 a liquid level controller which maintains the 
level of liquid in the flrst vessel above the level 
of the uppermost discharge conduit of the 
second vessel. 
JEAN LIENHA/T. 
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